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Objectives

By the end of the presentation you should be able to:

� State the purposes of NHSN

� Describe the types of healthcare-associated 
infection (HAI) surveillance which can be 
accomplished through NHSN

� State at least 2 advantages of participation in 
NHSN for your facility

� Identify at least 1 type of analysis which might be 
useful for your facility related to quality 
improvement, legislative or regulatory 
requirements



What is NHSN?

� Internet-based

� Voluntary (?) 

� Secure

� System of surveillance for 
healthcare-associated infections 
(HAIs)



Confidentiality in NHSN

� Public Health Service Act (42 
USC 242b, 242k, and 242m(d))

� Confidentiality Protection

– Sections 304, 306, and 308(d) 
of the PHS Act

“The information contained in this surveillance system that 
would permit identification of any individual or institution is 
collected with a guarantee that it will be held in strict 
confidence, will be used only for the purposes stated, and 
will not be disclosed or released without the consent of the 
individual, or the institution in accordance with Sections 
304, 306, and 308(d) of the Public Health Service Act (42 
USC 242b, 242k, and 242m(d)).”



Purposes of NHSN

� Collect data from a sample of US 
healthcare facilities to permit valid 
estimation of the

– magnitude of adverse events among 
patients and healthcare personnel

– adherence to practices known to be 
associated with prevention of healthcare-
associated infections (HAI)

� Analyze and report collected data to 
permit recognition of trends



Purposes of NHSN

� Provide facilities with risk-adjusted data 
that can be used for inter-facility 
comparisons and local quality 
improvement activities

� Assist facilities in developing surveillance 
and analysis methods that permit timely 
recognition of patient and healthcare 
personnel safety problems and prompt 
intervention with appropriate measures

� Conduct collaborative research studies 
with members



What Isn’t NHSN?

� Program to guide clinical decision 
making

� Guideline development body

� An answer to every surveillance 
need



What and When States Using NHSN are 
Reporting (n=20)

SCNY TN

OK

CO

VA

PAVT WA

Jan 2007 Jan 2008

CLABSI CA, CO, CT, DE, IL, MA, MD, NH, NJ, NY, OK, OR, PA, 
SC, TN, VA, VT, WA, WV

CAUTI PA

SSI CO, MA, NH, NJ, NY, OR, PA, SC, TN, VT

VAP NH, OK, PA, WA

Dialysis events CO

CLIP CA, NH

MDRO Many states are considering, but none have mandated

HCW influenza vaccination* DE, MA, MD, NJ, WV

CT DE

MD

MA

As of  6/18/2009

CA NJ

Jan 2009

WVIL

OR

NH

* Available Summer 2009

NV



Components of NHSN

Patient
Safety

Healthcare 
Personnel
Safety

Biovigilance
Research and
Development



•CLABSI
•CLIP

•CAUTI
•VAP

•DE

•Method A
•Method B

Patient Safety Component Modules

•MDRO/CDAD Infection
•LabID •Processes

• AUR Pharmacy

• AUR Microbiology 



Device-associated 
Modules

� Central Line-associated 
Bloodstream Infections (CLABSI)

� Central Line Insertion Practices 
(CLIP)

� Catheter-associated Urinary Tract 
Infections (CAUTI)

� Ventilator-associated Pneumonia 
(VAP)

� Dialysis Event (DE)



Healthcare-associated Infection 
(HAI)

� A localized or systemic condition resulting from an 
adverse reaction to the presence of an infectious 
agent(s) or its toxin(s)

– There must be no evidence that the infection was 
present or incubating at the time of admission

– Occurs in a patient in a healthcare setting and

� When the setting is a hospital, meets the criteria 
for a specific infection (body) site as defined by 
CDC

� When the setting is a hospital, may also be called 
a nosocomial infection

Horan TC, Andrus ML, Dudeck MA. CDC/NHSN surveillance definition of healthcare-associated infection and criteria for 
specific types of infections in the acute care setting. Am J Infect Control 2008;36:309-32. (Chapter 17 NHSN manual)



� The following infections are not considered 
healthcare associated: 

– Infections associated with complications or 
extensions of infections already present on 
admission, unless a change in pathogen or 
symptoms strongly suggests the acquisition of a 
new infection

– Infections in infants that have been acquired 
transplacentally & become evident ≤ 48 hours after 
birth (i.e. rubella, CMV) 

– Reactivation of a latent infection (i.e. h. zoster)

HAI

Horan TC, Andrus ML, Dudeck MA. CDC/NHSN surveillance definition of healthcare-associated infection and criteria for 
specific types of infections in the acute care setting. Am J Infect Control 2008;36:309-32.



Central Line-associate Bloodstream 
Infections (CLABSI) Module

� 250,000 CLABSIs occur in the 
United States each year1

� Most bloodstream infections are 
associated with the presence of a 
central line or umbilical catheter (in 
neonates) at the time of or before 
the onset of the infection

� Estimated mortality is 12-25% for 
each CLABSI1

Cost to the healthcare system est. $34,000-$56,000/CLABSI  
$296 mil- $2.3 bil.                 in US/year2,3,4



NHSN Definition: CLABSI

� Central Line-Associated Bloodstream 
Infection (CLABSI) is a primary 
bloodstream infection (BSI) in a patient 
that had a central line within the 48-hour 
period before the development of the BSI

� If the BSI develops in a patient within 48 
hours of discharge from a location, 
indicate the discharging location on the 
infection report

NOTE: There is no minimum time period that the central line 
must be in place in order for the BSI to be considered central 
line-associated.



Bloodstream Infection 
Definitions Summary

� Laboratory confirmed bloodstream infection (LCBI) 
– all patients

1. Any patient: > 1 blood culture with pathogen

2. Any patient: >2 blood cultures drawn on separate 
occasions positive with same skin organism + fever, 
chills, OR hypotension

3. Infant/neonate: >2 blood cultures drawn on separate  
occasions positive with same skin organism + fever, 
hypothermia, apnea, OR bradycardia

� Clinical Sepsis (CSEP) – infants and neonates 
only
Clinical symptoms + blood culture not done or 
negative + antimicrobial therapy instituted



Further NHSN CLABSI 
Clarifications

� Definition of central line

– IV catheter ends at or close to 
great vessel: infusion, blood 
withdrawal, hemodynamic monitor

� Types of CLs:

– Temporary- non-tunneled

– Permanent- tunneled or implanted

Much more detail can be found in the 

NHSN manual on the website



Further NHSN CLABSI 
Clarifications

� Location of Attribution

– First evidence of infection

– 48-hour rule

� Timing issues

– Common skin contaminants: within 
2 days of each other

� “Sameness of organism”

Much more detail can be found in the 

NHSN manual on the website
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CLABSI Analysis

•Frequency 

Tables

•Rate 

Tables

•Line Lists

•Charts



Central Line Insertion 
Practices (CLIP) Module

CDC’s HICPAC Guideline 

for the Prevention of 

Intravascular Catheter-

Related Infections

recommends evidence-

based central line 

insertion practices 

known to reduce the risk 

of CLABSI.

Central line-associated bloodstream infections (CLABSIs) 

can be prevented through proper management of the 

central line.



� Monitor central line insertion practices in individual 
patient care units and facilities to provide aggregate 
adherence data

� Link gaps in recommended practice with the clinical 
outcome (i.e., CLABSI data)

� Facilitate quality improvement by identifying specific gaps 
in adherence to recommended prevention practices, 
helping to target intervention strategies to reduce CLABSI 
rates

� Use of maximal sterile barriers during insertion
� Proper use of a skin antiseptic prior to insertion
� Avoiding the femoral insertion site whenever possible
� Avoiding guidewire exchange when a CLABSI is suspected

Recommendations from the Guideline include:

Reporting information about the above practices 

in NHSN will enable facilities and CDC to:

CLIP





CLIP Analysis Outputs

Line 

Listing



CLIP Analysis Cont.

Process 

Adherance 

Rates



CLIP Analysis Cont.
� Adherence to 

– Hand hygiene

– Protective sterile barriers

– Appropriate antiseptic skin prep 

– Skin prep dry at insertion

NHSN 

BUNDLE

Bundle Adherance Rate = # Insertions with Y to all 4 above

# Insertions



Ventilator-associated 
Pneumonia Module

Pneumonia:

� HAI type (3rd)

� 3.3% in ICUs (2nd)

� HAI related mortality (1st)

Klevens M, Edwards J, et al. Public Health Reports. 2002;122



Pneumonia in NHSN

PNU3 Pneumonia in 
immunocompromised 
patient

PNU2 Pneumonia with 
specific laboratory 
findings

PNU1 Clinically defined 
pneumonia

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef

_current.pdf















Specific Radiology FindingsSpecific Laboratory Findings







� Immunocompromised patients 

include those with

– Neutropenia (absolute 

neutrophil count 

<500/mm3), leukemia, 

lymphoma, HIV with CD-4 

count <200, or 

splenectomy

– Those who are early post-transplant, are on cytotoxic 

chemotherapy, or are on high dose steroids

• >40 mg of prednisone or its equivalent (>160 mg 

hydrocortisone, >32 mg methylprednisolone, >6 mg, 

6 mg dexamethasone, >200 mg cortisone) daily for >2  

weeks)









Ventilator –Associated 
Pneumonia (VAP) 

Surveillance

� Possible Uses:

– VAP rates pre and post bundle 
implementation

– Identification of pathogen trends

– Device utilization rates



Catheter-associated Urinary 
Tract Infection (CAUTI) 

Surveillance
� Most common HAI

� Renewed interest:

– Mandatory reporting

– Denial of CMS reimbursement dollars



CAUTI

� Symptomatic UTI (SUTI)

– Criteria dependent on presence or 
absence of catheter at time of 
specimen collection

� Asymptomatic Bacteremic UTI 
(ABUTI)

� Other UTI (OUTI)



Symptomatic UTI – 1a & 1b



2 Key Questions

� Was an indwelling catheter in 
place at the time of or within 48 
hours prior to the urine specimen 
collection?

� Is the patient 65 years or older?



Symptomatic UTI – 2a



Symptomatic UTI – 2b



SUTI for ≤1 year olds –
Criteria 3 & 4



Asymptomatic Bacteremic UTI 
(ABUTI)



CAUTI Cont.

� NHSN analysis options:

– Line lists

– Frequency tables

– Rates with comparable national 
averages

– Control charts



Dialysis Event 
Surveillance

� >309,000 U.S. chronic 
hemodialysis patients in 2004 

� Infection rates by access type:

– Arteriovenous fistula

– Arteriovenous grafts

– Permanent central lines

– Temporary central lines



� Hospitalization

� Outpatient IV antimicrobial start

� Positive blood culture

Dialysis Event (DE)

Denominator = #  patients hemodialyzed 

at the facility in the first 2 working days of 

the month



� Analysis Input

– Hospitalizations 

– Outpatient IV antibiotic starts

– positive blood culture

� Analysis Output

(Algorithmically derived) rates:

– Local access infection

– Access-associated bacteremia

– Vascular access infection 

Dialysis Event (DE)

/100 patient 

months



Procedure- associated 
Module



Procedure-associated 
Module

� Surgical site infection (SSI)

� Post-procedure pneumonia (PPP)



Surgical Site Infection 
(SSI) Surveillance

� NHSN operative procedure 
category specific (not associated 
with location)

� Risk-stratified

� Surgeon-specific optional



NNIS Risk Index

Procedure duration > 
cut-point

1 point

Wound class III or IV 1 point

ASA score ≥ 3 1 point

0-3 Risk Index Score



Types of SSIs

� Superficial Incisional SSI

– Occurs within 30 days AND

– Involves only skin and subcutaneous 
tissue of incision AND

– Has at least 1 of:

• Purulent drainage

• Positive culture

• Pain, swelling, redness, OR heat AND 
incision opened by surgeon and is culture 
positive or not cx’d 



Types of SSIs

� Deep Incisional SSI

– Occurs within 30 days  (or 1year with implant) 
AND

– Involves deep soft tissues (fascial and muscle 
layers) AND

– Has at least 1 of:
• Purulent drainage from deep incision

• Spontaneous dehiscence or deliberately opened 
and is culture positive or not cx’d with at least 1 
of:

– Fever (38°C)

– Pain or tenderness

• Abscess or evidence of infection by examination, 
reoperation, histopathologic or radiologic exam



Types of SSIs
� Organ/Space SSI

– Occurs within 30 days  (or 1year with implant) AND

– infection involves any part of the body, excluding the skin 
incision, fascia, or muscle layers, that is opened or 
manipulated during the operative procedure 

AND

– patient has at least one of the following: 

• purulent drainage from a drain that is placed through a stab 
wound into the organ/space 

• organisms isolated from an aseptically obtained culture of fluid
or tissue in the organ/space 

• an abscess or other evidence of infection involving the 
organ/space that is found on direct examination, during 
reoperation, or by histopathologic or radiologic examination 

• diagnosis of an organ/space SSI by a surgeon or attending 
physician. 



Levels of NHSN SSIs



Analysis of SSIs

� Procedure, Risk Stratified rates

– Number infections/ number procedures

– Bar charts

– Graphs

– Control charts (coming soon)

– Grouped or stratified by any variables 
collected

� Surgeon specific rates

� Standardized Infection Ratios (SIRs)





Post-procedure 
Pneumonia Surveillance

� Increased incidence in thoracic 
and abdominal surgeries

� Procedure specific

� Location specific



MDRO & CDAD Surveillance

� Multi-drug resistant organism (MDRO) OR

� C. difficile-associated disease (CDAD) LabID 
Event

� Required:

– Infection Surveillance  OR

– LabID Event



MDRO & CDAD 
Surveillance

� Active surveillance testing (AST) 

� Hand Hygiene 

� Gown and Gloves  

� Provides direct and proxy outcome 
measures 

– E.g., MDRO & CDAD healthcare-
associated infection incidence rates

– E.g., Prevalence and incidence rates 
based on AST



New Components

Patient
Safety

Healthcare 
Personnel 
Safety

Biovigilance



HCP Safety Surveillance 
(Fall ’09)

� Blood and body fluid exposure

– Blood and body fluid exposure 
alone

– Blood and body fluid exposure with 
follow up monitoring (laboratory, 
post-exposure prophylaxis, etc.)

� HCW Vaccination

– Influenza immunization

– Seasonal and Novel types



New NHSN Website
www.cdc.gov/NHSN





Gov Delivery
� Subscription service offered 

by CDC’s website

� Receive email when an NHSN 
document has been updated 
or new content has been 
added

� Optional, but highly 
recommended for our users

� Can subscribe for other 
updates from CDC, such as 
Seasonal Flu updates

� Available with launch of 
new NHSN website



Edwards JR et al. Am J Infect Control 2008;36:609-626.



Hidron A et al. Infect Control Hosp Epidemiol 2008; 29:996-1011.



Burton DC et al. JAMA 2009;301(7):727-736.



Save the Date

Fifth Decennial
International Conference on 

Healthcare-Associated 
Infections

March 18-22, 2010
Hyatt Regency Atlanta

Atlanta, Georgia

Co-organized by:

www.decennial2010.com



http://www.cdc.gov/nhsn/

Email questions to:  NHSN@cdc.gov
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SB 319



Pennsylvania

�� Mandatory Reporting Mandatory Reporting 

�� Started with administrative data and Started with administrative data and 

househouse--wide surveillancewide surveillance

�� 2007 switched to NHSN and specific 2007 switched to NHSN and specific 

eventsevents

�� Reporting to Safety Reporting to Safety 

�� Patient disclosure within 7 daysPatient disclosure within 7 days



SB 319 as Passed

�� Mandatory Mandatory 

ReportingReporting

�� NHSNNHSN



NHSN:  

Patient Safety Component

�� http://www.cdc.gov/nhsn/psc.htmlhttp://www.cdc.gov/nhsn/psc.html

�� Mark as your favorite placeMark as your favorite place



NHSN:  Resource Library

�� Getting StartedGetting Started

�� NHSN User Start Up Guide (application)NHSN User Start Up Guide (application)

�� TrainingTraining

�� Digital Certificate (annual event)Digital Certificate (annual event)

�� If you are part of a network, you may If you are part of a network, you may 

need help from your computer need help from your computer 

department.department.

�� Joining Groups/Conferring rightsJoining Groups/Conferring rights



Patient Safety Component

�� NHSN Manual (205 pages)  for each NHSN Manual (205 pages)  for each 

module:module:

�� RequirementsRequirements

�� DefinitionsDefinitions

�� CriteriaCriteria

�� Reporting InstructionsReporting Instructions

�� Denominator DataDenominator Data



Data Collection Forms

�� Enrollment, Annual Facility SurveyEnrollment, Annual Facility Survey

�� CLABSI, VAP, CAUTI, SSI, MDROCLABSI, VAP, CAUTI, SSI, MDRO

�� Form InstructionsForm Instructions

�� DenominatorsDenominators

�� ManualManual

�� Computer reportsComputer reports



Definitions of Infection

�� American Journal of Infection Control American Journal of Infection Control 

2008:36:3092008:36:309--3232

�� Updated UTI definitions follow this Updated UTI definitions follow this 

sectionsection

�� Surveillance definitions vs clinical Surveillance definitions vs clinical 

diagnosisdiagnosis



NHSN Program

�� Facility:  Set up locationsFacility:  Set up locations

�� Monthly Reporting PlanMonthly Reporting Plan

�� Summary Data (denominators)Summary Data (denominators)

�� Event DataEvent Data

�� Easy to enter dataEasy to enter data

�� Quality checksQuality checks

�� AnalysisAnalysis

�� HelpHelp--On Line ManualOn Line Manual



NHSN ANALYSIS

�� Generate Data SetsGenerate Data Sets

�� Output optionsOutput options

�� CDC defined CDC defined 

�� Line ListsLine Lists

�� Frequency TableFrequency Table

�� Bar and Pie ChartBar and Pie Chart

�� Control ChartControl Chart

�� Rate TableRate Table



NHSN ANALYSIS

�� Output formatsOutput formats

�� PDF (Adobe Acrobat Reader required to PDF (Adobe Acrobat Reader required to 

view these types of files)view these types of files)

�� CSV (comma separated value, can be CSV (comma separated value, can be 

viewed with Microsoft Excel)viewed with Microsoft Excel)

�� RTF (rich text format, can be viewed RTF (rich text format, can be viewed 

with Microsoft Word)with Microsoft Word)



NHSN Reports

�� Sent to Critical Care Department Managers Sent to Critical Care Department Managers 

and Medical Directors.and Medical Directors.

�� Reviewed in Infection Control Committee Reviewed in Infection Control Committee 

and Medical Staff Qualityand Medical Staff Quality

�� Benchmark ratesBenchmark rates

�� Good quality data used to drive changeGood quality data used to drive change



NV MANDTORY REPORTING

�� Administrative codes to be writtenAdministrative codes to be written

�� Opportunity for inputOpportunity for input

�� Will drive our programsWill drive our programs

�� Concern about resourcesConcern about resources

�� Concern about public reporting of complex Concern about public reporting of complex 

datadata



WE ARE IN THIS TOGETHER

�� NETWORKINGNETWORKING

�� Share successesShare successes

�� Help one anotherHelp one another


